High sucrose concentration protects E. coli against high pressure inactivation but not against high pressure sensitization to the lactoperoxidase system.
The inactivation of Escherichia coli by high hydrostatic pressure treatment at up to 550 MPa and 20 degrees C was studied in potassium phosphate buffer containing high concentrations of sucrose. E. coli strain MG1655 was pressure-sensitive in the absence of sucrose, but became highly pressure resistant in the presence of 10% to 50% (w/v) sucrose. The pressure resistance of E. coli strain LMM1010, a previously described derivative of MG1655 that is pressure resistant in the absence of sucrose, was further increased in the presence of sucrose, to a similar level as for strain MG1655 in the presence of sucrose. When cell suspensions of either strain were stored after pressure treatment for 24 h at 20 degrees C, a further reduction of the plate counts indicative of pressure induced sublethal injury was observed, that was positively correlated with pressure intensity and negatively with sucrose concentration. Addition of the lactoperoxidase system to the cell suspensions strongly enhanced high pressure inactivation of E. coli at high sucrose concentrations. Using a pressure intensity of only 250 MPa, both E. coli strains were sensitized for the lactoperoxidase system in up to 30% (w/v) sucrose, resulting in at least 10(6)-fold inactivation within 24 h or less after pressure treatment. For comparison, a pressure treatment at 250 MPa in the absence of the lactoperoxidase system did not cause any inactivation of either strain even in the absence of sucrose. At sucrose concentrations above 30% (w/v), no or very little inactivation occurred even in the presence of the lactoperoxidase system.